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South Africa's threatened species legislation: What stands
between our plants and extinction?
W. Foden
Threatened Species Programme, South African National
Biodiversity Institute, Private Bag X101, Pretoria, South Africa
South Africa has recently joined the small group of countries
that have dedicated biodiversity conservation legislation, but
what does our new National Environmental Management:
Biodiversity Act (NEMBA) do? How will it affect botanists and
our power to protect our plants? Will it restrict our research
activities or burden us with onerous permit requirements? This
paper highlights the suite of national environmental legislation
that exists to protect our plants, including threatened and
protected species and ecosystem listings, species management
plans, environmental impact assessments, access and benefit
sharing regulations and bioregional plans. These interact with
the wide variety of existing provincial ordinances, as well as
with international agreements like the CITES, the Convention
on Biological Diversity, as well as with IUCN Red Data Lists.
We highlight strengths, weaknesses and gaps in this complex
legal web and aim to help botanists navigate through this maze
in order to stay on the right side of the law and to best conserve
our plants.
doi:10.1016/j.sajb.2007.02.044
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As with protected areas all over the world, South Africa's
Kruger National Park (KNP), one of the world's largest national
parks, is experiencing increasing problems with alien plant
invasions. The first seven alien plants were recorded in the KNP
in 1936, and 372 species are now known to occur. The most
widespread and problematic invasive species in the KNP were
either introduced unintentionally along rivers and roads, or
intentionally for use as ornamentals. Over the past 7 years, 258
alien plant species were recorded in 27 foci (tourist and staff
villages). In the largest staff village, Skukuza, 254 alien plant
species were recorded. A further eight other camps had more
than 20 species recorded, with nine camps having no alien
plants recorded. Of the 258 species recorded, at least 85 taxa are
well known invasive plants. A generalized linear model was
used to explore the effects of camp age and staff number on the
diversity of ornamentals at a site. While the number of staff
residing in a village was strongly related to the number of alien
species present, older camps did not have significantly more
ornamental alien plants. Similarly, the length of time since the
date of first record of a species in the KNP does not significantly
affect the number of camps in which it occurs. In 1999 the first
policy was approved regarding the management of alien plants
in the KNP. Policy regulations and management actions are
being phased in gradually to lessen potential for conflicts of
interests and to grow positive support for the long-term
sustained management actions that are needed. Lessons learnt
from the experience in the KNP are evaluated and used to
suggest effective ways of dealing with problems in other areas
with similar problems.
doi:10.1016/j.sajb.2007.02.045
Drought response of phylogenetically related C3 and C4
Panicoid grasses: Preliminary results
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The efficiency of the C4 carbon concentrating mechanism
allows C4 plants to maintain higher photosynthetic rates (A),
higher water use efficiencies (WUE), lower stomatal con-
ductances (gst) and lower transpiration rates (E) relative to C3
plants. These characteristics have been the foundation for the
long-standing hypothesis that C4 photosynthesis is a specific
adaptation to drought. It has been shown that C4 dicots can
alter hydraulic characteristics depending on water availability.
In arid environments, C4 dicots possess xylem that is less
vulnerable to embolism. Alternatively, in mesic environments,
they increase leaf area per unit of xylem tissue, maintaining
similar hydraulic conductances as C3 dicots, but increasing
overall carbon gain. Despite these apparent advantages, the
abundance of C4 grass species (NADP-ME subtype) shows a
reciprocal relationship to rainfall. Furthermore, recent results
from experiments performed on the C3 and C4 subspecies of
Alloteropsis semialata demonstrated that under drought
conditions, the C4 subspecies lost its photosynthetic advan-
tage. It exhibited greater metabolic and stomatal limitations of
photosynthesis than the C3 subspecies. This research aims to
confirm the drought sensitivity of the C4 NADP-ME subtype
and to test the previously stated hypotheses about WUE and
plant hydraulics by comparing closely related Panicoid C3 and
C4 grasses during a natural dry down. Preliminary measure-
ments made under mesic conditions have shown that the C4
species have higher carboxylation efficiencies and lower
photorespiration, thus confirming the C4 subtype's photosyn-
thetic advantage. Higher A translated into higher WUE for the
C4 species because E was similar in both subtypes.
Unexpectedly, gst was similar in both subtypes and the C4
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species maintained more negative water potentials and had
lower whole plant hydraulic conductances than the C3 species.
These results do not support the mesic environment hypoth-
esis outlined above. Measurements made during drought have
yet to be investigated.
doi:10.1016/j.sajb.2007.02.046
A malachite sunbird pollination guild in the Cape flora,
with implications for the endangered Brunsvigia litoralis
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In the Cape flora there are many specialized pollination
systems. Specialization within the bird pollinated syndrome,
however, has not been considered before. Plants have
traditionally been classified as “bird-pollinated”, but this is a
simplistic view, hiding the diversity that exists within the bird
pollination category. Here I divide sunbirds into two groups:
large and small, according to beak and tongue lengths. Plant
species over a range of tube lengths were chosen and were
predicted to be pollinated by either small- or large sunbirds
based on floral tube length. Through field observation
pollinators were determined and as predicted deep flowered
species were pollinated solely by the only large sunbird, the
Malachite Sunbird (Nectarinia famosa) and robbed by smaller
avian nectarivours. This was substantiated by seed set data. This
specialized pollination systems has important conservation
implications; conserving deep-flowered species without con-
serving N. famosa would be to no avail. I used the endangered
Brunsvigia litoralis as a case study. The study population is
fragmented and threatened by human development. The only
flower visitor (1.6 visits/flower/hour) Cinnyris afra (Greater
Double-collared Sunbird) is unable to access the nectar in the
usual way due to a long perianth tube (36.7 mm), and resorts to
robbing. To substantiate the lack of an effective pollinator
flowers were hand-pollinated, which increased seed set by an
order of magnitude. I suggest the larger but regional absent
Nectarinia famosa as the sole pollinator of B. litoralis.
doi:10.1016/j.sajb.2007.02.047
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It has been suggested that the ability of plant species to
respond to burial results in the maintenance of the zonation of
coastal dune vegetation. Mobile dunes are typified by species
that can respond to burial by increasing growth rates, while
stable dunes are dominated by species that show little or no
ability to respond to burial. This simple relationship cannot
explain why fast-growing mobile-dune species do not dominate
the entire dune system. The zonation can be explained if a trade-
off exists between a species ability to compete for light or
respond to burial. We show that low stem tissue density (the cost
of producing a volume of stem) allows mobile dune species to
grow fast enough to survive burial, while stable-dune species
are unable to respond to burial. Stem density also relates to
mechanical strength, thus preventing mobile-dune species with
low stem densities from growing tall and competing for light.
We suggest that the trade-off of either having “cheap” stems or
growing tall, and the niche differentiation that this implies,
provides a more rigorous explanation of coastal dune zonation.
doi:10.1016/j.sajb.2007.02.048
A “Large Infrequent Disturbance” in an East African
Savanna
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There is growing interest in Large Infrequent Disturbances
(LIDs), but by definition they occur rarely and long-term data are
needed in order to study their effects and frequency. Palaeoeco-
logical records have the potential to provide information on the
effects and frequency of LIDs. By comparing recent sedimentary
records with known historical data, the effects of LIDs on pollen,
charcoal and sedimentary sequences can be assessed. In this paper,
a LID in East Africa is described, and its representation in the
palaeoecological record is explored. Historical records show that
there was severe drought and famine in East Africa at the end of
the 19th Century. Fossil pollen and charcoal records from this
period show evidence of a disturbance event that occurred at
approximately this time. Statistical comparison of pollen and
charcoal data from before, during and after the disturbance event
identified it as a LID. The data also suggested that an erosion event
occurred part way through the drought, suggesting that an
environmental threshold was exceeded.
doi:10.1016/j.sajb.2007.02.049
Algal culture, from laboratory to commercial production
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